INTRODUCTION
The Chinese mitten crab Eriocheir sinensis originates from the coastal areas of China and Korea (from Hong Kong ∼22°N to the border of North Korea ∼ 40ºN) (Panning 1939) . It was probably from there that the species, surviving in ships' ballast waters, migrated to new areas (Cohen, Carlton 1997) . In Europe, the crab was first recorded in 1912 in the Weser River in Germany. Five years later, E. sinensis was distributed throughout the Elbe catchment (Peters 1933 , Panning 1939 ). Reports of the crabs then placed it off the coast of Denmark in 1927 (Rasmussen 1987) , in France in 1930 (Hoestlandt 1959) , in the Netherlands in 1931 (Kamps 1937) , and in Belgium in 1933 (Peters 1938) . In Poland, the species was reported for the first time in 1928 from the Szczecin Lagoon (Grabda 1973) and then it migrated up the Odra catchment and into the Vistula estuary (Kulmatycki 1934 , Grabda 1973 . At present, the crab is most abundant in the Odra River estuary, particularly in the Szczecin Lagoon, Lake Dąbie, and the Lower Odra where the annual catch is estimated at 33000 individuals (i.e., 4.7 tonnes) (Czerniejewski, Wawrzyniak 2006a) . The Odra estuary population structure was studied in 2000 -2002 (Czerniejewski, Filipiak 2001 , Czerniejewski et al. 2003 . Changes in some biological parameters throughout the year were followed as well (Czerniejewski, Wawrzyniak 2006a) . In addition, a detailed morphometric analysis of the Odra estuary crabs was conducted (Czerniejewski, Wawrzyniak 2006b ) and different allochthonous populations of the species were compared (Czerniejewski et al. 2007 ).
Assessment of condition of different individuals in a population is an important aspect of population studies. The condition is an indication of both the food resources and the living conditions in the area. According to Bolgier and Connolly (1989) , research on the variability of condition is carried out based on the length (or carapace width in crabs)-weight relationship using Fulton's mathematical formulae (Nash et al. 2006) . In addition, as demonstrated by Ewa-oboho and Abby-kalio (2006) , the parameter mentioned above may be used to compare the conditions of different crab populations. Taking those statements into consideration, and in view of the limited information on the condition of different populations of the Chinese mitten crab, analyses were aimed at exploring variability in the major biological and populational parameters. Specifically, the present study addressed condition, carapace width, and individual weight of the Chinese mitten crabs caught in the Odra estuary in 1999-2007.
MATERIALS AND METHODS
This study was conducted on 2336 Chinese mitten crabs caught in the Odra estuary in 1999-2007. The crabs constituted a by-catch in landings of professional fishermen operating in the estuary from February through December. Due to ice cover, fishing operations had to be suspended during January. Only whole crabs (unbroken) were analysed. Upon delivery to the laboratory, the crabs were weighed to 0.1 g on Axis 2000B electronic scales. Subsequently, the carapace length (CL) and width (C W ) were measured, to ±0.01 mm, with electronic callipers coupled with a computer. The crabs were also sexed based on the abdominal structure, as proposed by Schäferna (1935) . The condition of the crabs was determined using the Fulton coefficient of condition K F (Nash et al. 2006 The results were subjected to statistical treatment, using Microsoft Excel and Statistica 6.0 software, whereby the arithmetic mean ( x ) and standard deviation (SD) of individual characters studied were calculated. In crab group comparisons, the hypothesis on the equality of means was tested with the nonparametric Mann-Whitney U test. Regression analysis was used to explore relationships between the variables. The goodness-of-fit between the empirical data and the function was determined by calculating the coefficient of correlation (r) or determination (R 2 ). Significance of the correlation coefficient was tested using T-Student's test (Sokal, Rohlf 1995) .
RESULTS
In 1999-2007, a total of 2336 Chinese mitten crabs were caught. They were dominated by males (51.97% of the total sample). The highest contribution of males was observed in 2006 and 2007 (55.86 and 55 .55%, respectively) ( Table 1) . Throughout the period of study, individual weights were found to range from 53.6 to 496.2 g (mean: 138.00 g), with males weighing significantly more than females (p<0.05). Those crabs caught in 2000 showed the lowest mean individual weight. After this, mean individual weight increased (by 3.99 g a year), with the increase in males being higher (6.37 g a year) than that in females. In 2007, the mean individual female weight was lower than that in 2006 by 8.6 g ( Table 1 ).
Compared to females, males showed wider and longer carapaces. It was only in 2000 that the females had significantly higher carapace length and width. In addition, the mean carapace width and length were observed to increase with time, the increase being particularly pronounced in males. For example, in 1999-2000, the mean male carapace width did not exceed 65.0 mm, while measurements taken in 2006 and 2007 showed the carapace width to average 72.32 mm and 72.69 mm, respectively.
The condition of the crabs was assessed based on the Fulton coefficients (K F ) and parameters of equations describing the carapace width (C w ) -individual weight (W) relationships. The condition coefficients (Table 1) of crabs caught in 1999-2007 provide evidence of substantial differences between males and females on the one hand and between the years on the other. Males showed statistically higher values of K F , compared to females (Table 1) showed correlations between the carapace width and individual weight of the crabs in all the years to be significant. Fig. 3 illustrates changes in abundance of the Chinese mitten crab throughout the year. In the Odra estuary, the crabs probably appear in February, but it is virtually impossible to identify exactly when the crabs begin and complete their migration down the estuary because ice cover persists in January. Since fishermen cannot operate when ice cover is present so there is no catch data for the month of January. The abundance of crabs clearly increases in autumn (September, October, November). Of the 2336 crabs examined, as many as 1952 (83.60%) were caught in autumn. Changes in the respective abundances of males and females showed the latter to dominate from March through August (averaging 57.48%). The proportion of males to females increased substantially in the autumn (53.56% male from September through November).
The mean carapace width was found to vary from month to month (Figs 4a and 4b), with the lowest widths being recorded in spring and summer and the highest in November and December. This rising trend probably resulted from the fact that the spring catches consisted of small, more motile individuals which are the first to reach the estuary in their migration, with larger and slower-moving crabs appearing later on. The largest crabs were caught in November and December. 
DISCUSSION
In individual years of study, males were somewhat more abundant than females. Most probably, as proposed by Kobayashi, Matsura (1994) , the higher proportion of males resulted from their higher mobility and from their being easier to catch. It should be stressed here that males dominated in the autumn months, with the proportion of females increasing in spring and summer. A similar seasonal trend was reported from the San Francisco Bay (Rudnick et al. 2000 , Czerniejewski et al. 2007 ); however, the proportion of males there ranged from 40% (in 1995/1996) to 85% (in 1994/1995) . In Finland and Latvian waters males and females were represented in almost equal quantities (sex ratio 1, 1:1, and 1:1, respectively) (Ojaveer et al. 2007 ). Mean carapace widths and individual weights of the crabs caught in the Odra estuary were within the range observed by Fladung (2000) in crabs caught in the Elbe, but were higher (C w by 7.4%, W by 14.3%) than those reported from the San Francisco Bay (Czerniejewski et al. 2007 ). The mean carapace width of these crabs was also higher than that of crabs from Finnish waters (mean carapace width 62.0 mm) and from the Gulf of Riga (mean carapace width 63.0 mm) (Ojaveer et al. 2007) . In individual years, the Odra estuary crabs showed a distinct increase in carapace width and individual weight, which is indicative of changes taking place in the population between 1999 and 2007. It indicates growth of participation of the oldest specimens in the population, and illustrates the lack of enemies for crabs in the Odra estuary. Taking into account the carapace width and individual weight of the crabs, their condition is determined by exploring the relationship between the two parameters and also by calculating the Fulton condition coefficients (Ewa-oboho, Abby-kalio 2006). The length/width-weight relationships have many benefits when utilized as indicators of condition and can be used to calculate biomass and to estimate the recovery of edible meat from crabs of various sizes (Lagler 1968) . Among the parameters of the carapace width-individual weight relationship, the exponent b -accounting for the curvature in the graph -seems to be more important (Ewaoboho, Abby-kalio 2006) . In addition, the value of b shows whether growth is isometric (b=3) or allometric (3<b>3). Growth of the Chinese mitten crab is usually described as allometric, with the value of the exponent b ranging from 2.0 to more than 4.0 (Ewa-oboho 1988). The b values vary according to species, sex, age, seasons and feeding. In addition, changes in physiological conditions, different amounts of available food, life span or growth increment can all affect the b growth exponent (Ricker 1975) . The value of b in the Chinese mitten crab caught in the Odra estuary was found to differ from year to year. This, as well as the position of the C W -Weight curves, points to a gradual drop in condition. Nevertheless, the carapace width-individual weight relationship parameters were only slightly lower than those reported by Fladung (2000) for the Chinese mitten crab population in the river Elbe. According to Fladung (2000) these equations are as follows: W=0.000208 C w 3.176 for males, and W=0.000238 C w 3.127 for females. Indirectly, temporal changes in the condition of the crabs caught in the area are also reflected in changes in the Fulton condition coefficients. Probably, the decreased condition of the crabs during the last years of the study is a result of catching specimens of higher carapace width. Growth in individual mass, in relation to carapace width, is slower in older crabs. The fact that there are a number of older crabs in the later years of the study indicates that the crabs have no or few natural enemies in the Odra estuary.
The differences between various crab populations and the differences in the crabs' biological characters over various years in the Odra estuary could have also resulted from changes in crab density (Naranjo-Paramo et al. 2004 , Li et al. 2007 , environmental changes taking place in the Odra estuary during the last decade (Łysiak- Pastuszak et al. 2004 , Landsberg-Uczciwek 2008 , and changes in food resources (Dall 1974 , Clarke, Holmes 1986 , Kennish 1997 . It is difficult to pinpoint the major factor responsible for the changes, because the Odra estuary -both hydrographically and environmentally -is affected by both the riverine water from the Odra and by sea water intrusions from the Baltic, the net result being frequent variations in salinity, temperature, and flow rate (Pastuszak et al. 2005) . This also affects changes in the density and biomass of phytoplankton (Gromisz et al. 1999) , zooplankton (Wrzesińska-Kwiecień, Mackiewicz 1995), and zoobenthos (Kube et al. 1997) . It also seems that the abiotic and biotic conditions shaping the aquatic biota of the Odra estuary play a decisive role in long-term and seasonal differences found in the carapace width, individual weight, and condition of the Chinese mitten crab. As found by Wang et al. (2006) in Chinese waters, all of these factors may affect the magnitude of Chinese mitten crab catches.
